Ins(1,4,5)P3 (InsP3)-induced Ca2+ release and [3H]InsP3 binding were measured in rat cerebellar microsomes in the presence or absence of caffeine. The quantal Ca2+ release was shown to occur in an apparently co-operative fashion with a Hill coefficient (h) of 2.2. Half-maximal Ca2+ release was observed at 900 nM-InsP3. Addition of caffeine caused changes both to the concentration of InsP3 required to cause half-maximal Ca2+ release (3.9,M at 50 mM-caffeine) and to the apparent co-operativity (h = 1.0 at 50 mM-caffeine). Under standard conditions for [3H]InsP3 binding, caffeine had no effect, and it had no effect on InsP3 metabolism. Cyclic AMP also had no effect on the quantal release induced by InsP3. These results are consistent with the view that caffeine affects the opening (Ca2`release) events rather than the ligand-binding events in the operation of the InsP3-sensitive Ca2+ channel.
INTRODUCTION
Ins(l,4,5)P3 (InsP3) is a second messenger responsible for the release of Ca2' from intracellular Ca2+ stores after receptor activation [1] . The Ca2+ channel, which is sensitive to InsP3, releases Ca2+ in a 'quantal' manner, with the amount of Ca2+ released dependent on InsP3 concentration [2] . This phenomenon may be due to regulation of the gating of this channel by changes in the intraluminal Ca2+ concentration [3] or due to heterogeneous populations of microsomes having different sensitivies to InsP3 and releasing their Ca2+ in an 'all-or-none' fashion [4] .
Muscle contains a caffeine-sensitive Ca2+ channel that is distinct from the InsP3-sensitive Ca2' channel, which binds ryanodine with high affinity [5] and opens in the presence of millimolar concentrations of caffeine and micromolar concentrations of Ca2+ [6] . The use of antibodies raised against this caffeine-sensitive Ca2+ channel had led to the identification of a similar protein in non-muscle cells [7] . Caffeine also mobilizes Ca2+ in a variety of other non-muscle cells, including permeabilized and intact adrenal chromaffin cells [8, 9] . This had led to the conclusion that a caffeine-sensitive Ca2+ channel exists in these cells, and recently these channels have been implicated in the propagation of Ca2+ waves observed in single cells that are stimulated by agonists which are coupled to InsP3 production [10] .
A recent observation by Parker & Ivorra [11] The rat cerebellar microsomes were prepared as described in [12] .
Ca2" uptake and release Ca2" uptake and release were measured using fluo-3 as described elsewhere [13, 14] . Rat (Fig. 2a) . When these data are re-expressed as a Hill plot (Fig. 2b) , they give an apparent h value of 2.2, similar to values previously measured in rat and canine cerebellar microsomes [14, 19] . determinations.
Caffeine caused some quenching of the fluc did not affect the binding of Ca2+ to fluo-3. Ca2' release was observed when caffeine was a which had previously been loaded with Ca21   Fig 2(a) Fluo-3 is an ideal monitor for measuring Ca2l fluxes in muscle and non-muscle microsomes [13, 14] . This method is also ideal for measuring both the rate and amount of Ca2+ released from microsomes after the addition of InsP3. Because the maximal amount of Ca2' release is dependent on the added InsP3 concentration, this process is referred to as quantal calcium release [2] . Here [3] . The other model suggests that Ca2+ is released in an 'all-or-)lots (Fig. 2b) [24] . This Ca2+ channel is also tof Ca2 released by controll6d by the intra-and extra-luminal Ca2+ concentations is metabolism was [25] , with caffeine modulating the effects of Ca2+; in this it rer, under simulated enhances Ca2+ release [26] 
